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law] CW^g^^ d><ct»@B*^«:J:0*^ 
24<t»3 tfi;k £ ft £S^bfcH^:r - 



» E(2) J 27 28 ^ 




cvmft^m^Mxztizm^zm'Htm j < j « 1 
<j<2' ^/cTM^) (cm^turffl^ff^i^ 

o r A*> 2 ft/dfg#fc: n * + > * ;Uci5i 0 ^wt thjj? 
[18*12 ] 2^ + >*;UD7 r ^*Jl'm-^£ 1 

c(DA^^tcM$n, A^^^6A^j$n/ci ^ 
xzft&m^zmmrzm 1 <oii^a<t r 

* $ ftsm-sf a> fclwas^Hb^a cfc o tB^ $n^i^ 
2 <wi»*a^ 

C<D!?i2(D^^R^g&£ft, » 2 6 W 

ft-sf£fflS2 A#*a«c J: o r A# $ tifcJBK 2 ^ 1- > * 

>wc« o # w r bwt s £ *=n«-r £ c t z& 

[»*H3 ] nfcfy h (ntt2tt±OS»> (Oris* 
i m ( i 2 iLb<DE»-C. i < n > fC*MW 

a^t^a*^®^ 



(2) «fM¥6 - 1 3 9 0 6 
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10 0, friB w^a«tuf£ss^b#s^ 6 ffl^snssuf a 
tfttfi#£fliri2A*^RK: j: o r a* 3 n?d©§(c^£fc 

[000 1] 

C»HJS®<D«^tCJ:orsamplingrSCiK:'j:0, Wt> 

s/N (ft^ttStmb) *mL?h*-j<-Visy'v> 

[0002] 

ft#jnsaR*«f. ©2<ga±©H*»T^>^y 

astffWf. ©2. 2-2. 4«ffsa«:isfle$nri^ 
a. 

30 [0 0 0 3 ] ctxicftox. jfi^r«if>^»j>^ig 
«f s f. J: WE U'R 

-V > 7" «; > ?B D / ASSWO S /N AiB S /N 

S/N.„ = (3/2) 2'" (f s /2f. ) 
[0 0 04] r^i^nSo C©5£fr6, D/A^g 

£o l^u, ■^>^';>^^»^2{§tci>r^s/ / N 

40 ti3 dB0^#$n^l^Ci7^^-5 o 

[0005] -ec*t\ .-9->^>;>yMttttf , ^r^Oi^ 

TV*. ^<D*cd — ^tCZ-A^IH^^/cD/A^ 

IEEE 3. OF SOLIDSTATE CIRC-UHS AUGUST 1981 Vol .-SC 
- 16-N04 T.MISAm,J.E.Iwersen "Single Chip Per.Ch 
annel Code With Filters Utilizing X-A Modulatio 
n " p333—p34X» 

[0 00 6 ] HI 9 tt. lytCDS-ASSPIIg^ffio/cl 

so tr^i h • D/ASOftg^TnOr^-s. ^Stcfec^r, X 



(3) 



( Z ) B*v*n**fl». Y < z) tt*^**;*** 

« E (z) tt*Hfc«ft***>b-C<.»*. X (z) - 

y ( Z ) e (z) t«n-enzSBfct?«t>o-ci,»5. 

fS?*jUA*«#X (z) ttMIHIl l(0-*X*taK 

. T I tiJt- » 9#ttm*n*** *\ ****** 

TSSSJtBY (z) «. D/Attl! 6K(Mft8*iD 

CI - e ,uT ) - i *> 



-13906 



Y (z) =X (z) + ( 1 -z- 1 ) E (z) 
[00 071 3®, IWE ( z ) ttA*«*X 
(z) t^tBM-C*0. H****** 79 *^^ 

[0008] 



o)T< < 1 



[0 009 ) ttto. 
mmummu 

B«4J»*C©S/N»9dB*»8n*. 
[0O1O1B20B. n»Cn order) £-A9EJ»* 

i * a >?m®m 1 6 *^o-c«ww 1 1 ouzjsx 

Y (z) =X (z) + (1 - z_1) E ( z ) 
[00 111 C©n*X-AlW*D/A««K« 

1) dB3ft^Sn2>. 
[00121 

M t«,te*^-*>^«^- D/ASSftStt ; 

iftS ofc^-c. e©BB*»SHa»Mfr»"*»*- 

^0 0 13 1 c<D**U±SM*tm*&fc»K** 

■«aoriROiioci«:j:o. w^B*^^ 
SssisLr***©^ c«W«© J - AM 
1 * ♦>*JI^CW'!>*AHW*MW»**« ,,cr * 



*ff¥SU:. coB»#R«:«*S*». b*#«*6W 

e^eu*sns<i#*s^tffij (j«i<j<2 

[0 0 151**:. 2**>**©* r S>*>Ht**l* 

t C©»1 ©*#*««««* Jfn©i^R*> 
6 lfl*SftS««lBt**l ©ilM^Ki. C©0 

i ©aB*RK»ttS ft. * i ©ss#a*> ***** 

■2> 



40 [001613^. C ©lfe18©Z-A^fS««. bK 
, h (ntt2fet±©S5») ©*S>**«#* i« < » » 
2W±©«8TC. i<n>«c#»1U CO^asnfcr 



[o o 1 7 1 *fc, ®.mcftm2ft&m& 

[0018] 

<d i ^ ^ >* )i&(D>Ti;$j\smn% zv? ?mmc& 

g^Hb^&#> 6 ffl^ 3 ft £ ttiJim^Z n * a ? ftMM 
6 3 ft *m-*f * A^&k <£ or a* ^ ftfci»K 

[0019] £/c, A2*&« i <@K#fJi*n/en * 
hO^^^^LSB^^Jil^CAAr^. S3* 

[0 0 2 0] u^fe. A^KK^o^ft^ftffiS** 

htc^f«$n/c^^i'>^J^^ ; £rJlB^A^U, COA 
[0 02 1 ] 

[0022] m-i«, l^y^jus-Aaeaiis^n^ 

*>*;MbO/c&£>*C£>£o mod.n£>*7^>#2 IB* 
a^ifCK^-)>Fti. c<D*7^>*2 lOtti 
If 2 2«gi&;*ftTt>6o c<zwi> 
^U^tJ-2 2B, Xfi»2 2 t -22, ^Wl, FJUffi 



0 «RW6 - 1 3 9 0 6 

* 6 

22, -22 B tce^snssae^ kd-t^^jua^ 

v <DM£« 2 3 CDffi^ A*S 6C B n * p y 2 ft<D jI3P£ffi 
£WT£n*P ?*iBE0R-T- (z~°) 2 4<Dlttfc»W*« 
ttSn-COS. CO«»S2 3©tB*«SWl]D»S2 5(D 
— #A*»tcSjKSnri»*. C<Dft«SI2 5tpft#A 

n *p * ^ii^T-2 6©u*aa*J««3nr 

10 C<DflnH£S2 5(DtU^«lufan i'P ? 4? ass* 

*p yirmm^ simnm2 svajjzmA-rzm 

#S2 9£fl§J&UTt>& a B5fa«*»2 5©ffl 

^SfcUFHtS (Q) 2 7<DA*«tcftttSnri»S. 
COI«M2 7tt, ft»«2 5*>&ffi;&3ft*«#S 
j tts^bf CCt, j B 1< 

j<2* SrjSSWfc-rSSa-C*^. C<Dfi J Wfc«2 7©tH* 
fflttf?gan^D^^3»©R J F2 4©A#SWR«3ft* 

20 C<D7 r vjl/^-7*U^1^2 8BUJ*«2 8, -2 8 

<tS2 7(Dffi^»#*Hi*ffl2 8, -2 8 B *6i»ffl 

[0 02 3 ] B2». Mffin^a v^315i^ : ?-2 4, 2 

B, «it«D^^^7 »;tr^7P-y^(HlBtci:oTflf^ 

P^ ^«#CKCdCOt:A*«#*n Zftmt-f 
Z. 02 tt, n^P^I^24. 26©ie^h 

[00241 0 3 tt. SWBttWS 2 5 ©»fiR*^-r<>© 

or, ^ftiiits3o*ay(iJ8asnrc^. c<D±tin# 

a, ^ffe^^T@SS3 0 b k gff&W^Tlsl3§3 0 cKJ; 

... otrflussn-cc^. fjta^»ii2 3 4>fln#S2 stm 
ss»r-s/cfiC>©A*«#» 2 
SEifc3tirt»&. «»S2 3*»/S:r*£toiHw>» 
40 b, ^tc< tfcA*«-w>tf^ hatsnr^s. iita 

[0 0 2 5 ]7J^7'U^t22«, *7^>£2ia>6 
U*3tiSffl*S^«:j£i;r. A*»2 2. -22, cc 

5. C©*f>f2 1 lMJjf#DntA*«i» » 
C^A^fa^D 1 ^A^T2>. COHft^^^f 2 1© 

[0 02 6] r : ^JU^-^U^V'2 8». M12^^>^2 
l<0ffi*fiCl£Cr, 7W^U^t2 2<bl^lSL/Xlbff 
50 -TS. -r^feo, ^JU^^U^tf 2 2*iA^i^2 2 i *p 
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*4S2 8 i ^6fl#i CCT\ i Si 1 £ i 

[0 02 7 ] C«, nfn? ?mmm*2 4<Dth±} 

lit. imm. rutins nzvvznvm^i.K.'o^x 

^2 6 tmm%2 5 ^CCJ: or«fiJcSn&«^S2 9<D 

ta^m-^ (x ' ) t 1 jsjw«r©«# i sws^i 

' ti^e-^tt, S£*© 1 **>*;l/Z-Aa3S»cn*n 

u *3fcw©n**>*;w£-Aasra«:* lastc^T 

Ftt»£ra®cfc6*l». 0 

[0029] s-A^sw«cafflofc«4s-r*©r* 
s. ofcjtmt, 0 i tR- as^tcsiisi— «w*ftr. 

06Cc:tei>-c> n*a (z" n ) 2 4t&& 

JW2 3©«EIB«Ctt. @B«bff©£Stt£Ii»*fc 
«>• 3*W»3 1 tf*ft?hSM£tlTl»*. C<16«» 
S3 lk:»jRtta 1. a 2 — amdifftSSn-CO^. <* 
6CC. HrK^^^l/^-^2 2 tjB»S2 3©tBSM«: 
»PiMS5 0*8a*U C©ftBMS5 0<tiMa»#S2 9 
<D£tttt88©fflSraK:. ffKb 1. b2-bm«^ 

nfc«W5 1 nsanri j:n a c©8te«c 

3^**»w«:tt9i-r*. 0 7(i, c<D#fcBJ3£ffii>fc2*- 
* >*JH-Aas5«o— 

[003 0]^fUtAAif^R, LSJ£fc(C 1 6fcT? 

*2 l«c£oT*0ffl3ft£^rl/*:7u*-fr 2 2Cc£oT 
IIH^A^StiS. CO^/L^^U*-* 2 2i2M*B2 3 
afcJSSfcSftTt**. COi8»S2 3a«2 2l^v h« 
J&r&& a CO«»S2 3a«2^a3r^ilJi*^ (z 
- 1 ) 2 6a«c««3tiTt»«. C<D2*n 
2 6 attittMSMSft/c2ffl©D*-f 'J ?^7P» 
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*H«M*2 2fc?v h»JBW»S<iTt»«. t<D2*n 
v*fflE3t^2 6a»AMtS2 5 fcJSSfcSftTO*. C 
©SD»S'2 5«2 3tr-7 F«fiSiSnri>5. CCDJJO^ 
^2 5 i«*ft»2 7©»lEBB«:tt##oey F»*WJ 
Rt^y 5 v *4 0#Rt:r6trCl>&. f7;^^ujr 
If 2 8tt2 fflO 1 fcT? F \}%4~?V 'J ';7"7P y 

ggtt*7^>£2 lcoffl;bKJ:^TfrJ$fi£n£o fTldST- 
{bS2 7<OA*ia<bffl*S<Dffl5:rafC««JSC82 3 b# 

io jgasnro*. «»S23btt22tr^ hfliaer* 

CO«»g2 3b©ffl*»tt2^P^^a3g*T- 

*^2 6 bttiiMaiIH3RT-2 3 a £|3J— fll/ST?**. c 
©2^n? 2 6b <LiiJKSD#g 2 5 (DfflSfSJ 

cc»iRffBB4 coi»i»4 1 

»2*a 2 6 b*>6ffl*3ti*ffl*e#* 

1 fcf ? h*>:7 hUT2teT£. 
[0 0 3 1 ] iSI7CC^2^ + >^I/Z-ASS5Stt, 
06«C^t@R*m=2, n = 2 £ bT0 8 CC?kT2 ^ 
20 + >*JU£-AXH8<eft?BU c<E>0 8tt^-flp]&g£ 

H8 7iSai 2fCtol>T* 06. 0 7 <t|*I— gfcfrKSipJ 
— 19#3&ft , r. H87b2Hl 2te*j^T. 07Ct*rT27 

<fc0. ^fr^0&fPWCJ:9. 2^*>*^2-A^P5- 
«*»J5Er#S. H8 7*ME[1 2 «c^risIKtt^*r* 

Y (z) =X (z) + (1 -z- 1 ) 2 E (z) 
06, 01 2Kl^@Htt25S-C«3*i*. 
30 Y(z)=X(z) (z* 1 ) + (1-z -1 ) 1 E (z) 
[0 0 3 2 ] S6 0C7j*T@&tC&l>?> if>^»;>^ 
8S8f s=44. lkHzOf^Wf#* 1 9 23}- 
^-*>^'j>yr2-Ag!»bfc»&, ^n-y^fi# 
CKK2384 f s= 1 a. 9MHz, l/2^P9^1t 

[0 0 3 3 ] 8. 4 5MHz<bft&. C<D^ag&«. ^ 

bcdcmos • ls iT*fttf+#*&fl?ra. c©'>y 
40 r^^ ft 

[0 03 4] 0 1 3B % H7TfflWD^^^'J^ 
7P9^BHKOAttfl«^Tf>0>r*-'&. 013 (a) 
tC^TJ:!>(C v C©D$-/7'7 »J y?7Uv 7*U3S4 2 
Si. 2KO^D-^ K • £4 3*ifi?»J»ittLfc 

5r^fflr*-S. ^ F --/>^-*43B 

01 3 (b) tC7jr-rJ:^SC % 4f@OMOS h^>S?x^ 

h • ^>^-^^^T^/c*CC(i, 8{@<DMOS 

50 [003 5]il^23a k 2 3b, A0W2 5« k 0 
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3 . t H4fcS*r»fl8r*tK ^> Klsl8S3 0 a&4<I© 
MOS h7>^x*te«fco.T»lKS*a fc SfffiW-ZTlHiK 
3 0 b, SEfl6tt*TlBlR3 0 c tt-eJi-?*i 1 0{@©MO 

1 e-^ h©±JnJ»SW2 4fH<DMOS 

d£*±ft£. ?6tC k SHr®ffg4 I ttbftr F*>7 h(D^ 

. -TSjlfflKtt, #©J:<5K:&£ 0 

(8X16) + (24X2 2) + (8X2X22) + 
(24X23) + (24X22) + (8x2x22) + 
(8x2) +8=2464 

cftocftor, i ^i->^;n:-A3:ii^^2f@ffltir 

(2 4X2 2+8X2 2+24X23+24X2 2+8 
X22) x2=39202464/3920=0. 62 
8 

[0 036] C©1 * + ^*frZ-AgmmZ* S7&C 
^T*»)>3?2 1, v;U^^u^tf2 2. £-?JW7i, 
4>1f2 8£&&^ 2 * P * *i!Jg[gS&£ 1 * p v ^ilM 

[oo37] t<D&*>^ c<D$mzmmbft2*+> 

ZsZ 2 U fc*§^© 6 0 %m&± ^Ci . 

[ 0 0 3 8 ] m 1 4 tt % C o»w©» 3 ©H*£flJ£^T 

{fefSSftSnfcf? h <ntt2«Jb©83K) ©A^fi-^ 
tt. iffl (itt2«±<OK»r*0. i<n)CC#f!l<* 
*l*„ fflZttn = 3 2Zv K i = 4©H£, C<D&m 

*: 

[0 0 3 9 ] mod.n ©#^>£ 6 1 te£n * ^fI#CK 
^f>hT5. C©^-5>^6 1 &Cte;*7^>*6 1 © 

C©#^>£6 l(DI±J^«^^^b^^6 2tC 
M^^tW, COv;l,^^u^it6 2«, A^6 
2t -6 2, £*LTC>£ 0 C*l6A**B2 x -6 2 

1 tea, «rfaiffl«c»a$n^a«fcry hoa*s#d 
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r, A**6 2 1 -6 2, {W&S*ifcA*«#D x -D 
. SrLSBffJ (Dl) MMSBHJ (Di) CC»XA^ 

[0 04 0 ] «riBv;u?^u^^6 2C0tfl*iSCCttmffl 

tvroa. i #a©«j?3i6 3 ©-^rA*«K«fga^ju 

*:/U**6 2©ffi;M»«BSft. nriB2#g£U«0 

io n?*flWcjEDT. A^fi^f* i *P?*#jSJg*r* 
ifo^i^*^ Cz-*') 6 4©tt#»#j^3*vC 
tirg2Sa»«6 9«ftWS6 5i i *n*>7ii]£ 

*i^P7^jg3i*^6 60A*MiC««3^rc>S. 
■*A*3»JC»«Stirt^. 3u3E««ff86 3*j^O'# 

20 [004 1 ] m#a©fjumi§6 5 OtiUimtAWm 

(Q) 6 7©A*s«csas$nTt^. coasts 6 

ttfiij $cm^HfcT£ 0 ccr, j 1 < j < 2 * 
?Ht?ft*. COi^HtS6 7©ffl*MttiWSn^n 

v ^6 8<DA*S(CSft$nrc^. c©^>f^68 

[ 0 0 4 2 ] H 1 5 tt % fjieft3^S6 5©«jffi^^r fe 
30 ©ra^. C<oaD»S6 5ttia3«:^'rjDffe<!:««PI 

«©«W6-c*o. iB3£iqi— tt»(c»n— tf#«ftr. 

C 0/n»» 6 5 «4>fc <ifen/i flCD^tt]^ 3 0^ 
fiO»J««S *±tto±A0HI3 0 + >; - 
ttWS/Co CC«1 ^Pv^iGSX-T- (Z" 1 ) 7 1©A 

^HiMttRsti, c© i * p ? ^31^*^7 1 ©tftfjaa 

l«-/-^7 2<0-*A*»7 2 1 «:s«stiri^. 

40 ^7 2««Ef r ri-^7 0©ai*e#K:J:-?"C«l»3n 
6o -T^^)^ v C©X-Y -^^7 2tt i ^{C^f!l$ti/cA 

xmnv ^lsb i^ttTsjim-^zmw-r zm-so 

*• Eitt*7 2 a -3Wfe£A2M7 2 a ficSN»5n, 
«OA*«^*aW-r4Jl^. ffi*»7 2 J #-2fA2> 
87 2. ' «cffi»sn^. l/c*^t, LSB%*trA* 

e-^ssc-rst&t^ «T«©4aow3 o 

A*«#€r»#-r 1 oW©«»(c*Jt>r 1 ^ P 

so 3 o 1- y -asjM/c i tcS^^n^. 
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[0 04 3] 8WE:£ijniHS3 0tt. m^^tM^tm 
snn»*. £6(t. 1^13^1^64, 6 6 

coo 4 4] hi era, 3 6 tr* KoA^ft^jea-r io 

3 6fcr*b»«S. lJDl»8 3tt3 7tf ? htt& 
86»36e? hfllJS. 1 ^n^^jlJi*^82, 87 

rt»ttt> fiTi£fiDlfL«8 3 ilfltBS SOttflfCrai; ^ 
v^8 4^6ntl^„ 1 £jI5£S^8 7 <h 

c<o«se@i»8 8«i^P"; tmsm^s Komtim^ 

£1 hf7 bL-CZfe-TZ. 20 
[OO451017H HI 6 K^T[h]B<*::£< [BJ— <£> 

0. HI 4CC^0B*a»OfcZ-Affgflgr<b5. 
H 1 7 te^r, H 1 4 £0-»#«:ttH— tt#£tf-r. 
C©HJfi«CC*jt»r, 36t 7 hcDA^M^«l/2 deft 
f^^nri^. ^U^U^U* 6 2<E>A**6 2 X (Ctt . 
±{4 1 6 tr? h<0A*fB*WM&<**v A*i&6 2, 5C 
BT(41 6t 5 h©A*{i##«f&3tt&. 2-3X0^ 

S6 3«-en^n2 2e-y uni^6 5ii2 3t: 

2^ay^m^mi L s 9, 9 0«^n-en2 30 

2 tr* h«fiRr&S. tt«g6 5±S?-{tS6 7<DiaK: 

ijys^gi w^n, 2 * a ? *jIK5#f-9 0 1 
c cd^bb 92i*2*u?9 m&m* 9 0 © 

£1 tfv bis? hUT2fg-f£. C©gaS«®»^ # 
S63 t MIW6 5fcRtt6*ifc*^**7 2tt**> 

ira*7?>*6 i<Dffi*e-^6ci£i;r. _b{itr ^ h£*a 

(24X36) + (8X36) + (24X37) + (2 
4X3 6) + (8X3 6) =3 1 92 
[0 04 6] cttfcator. Hi 7{c^-r@B«:flES3 

3 50 
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(24X2 2 + 8 + 8) + (8X22X2) + (24x 
23 + 8 + 8) + (24X22 + 8 + 8) + (8X22 
X2) =2360 

H 1 6 tm 1 7©HB**tt*Jt«0fc»& % 
2360/3192=0.739 

[0047] <k^o, c<ose»w«c*j(,»rfiEfli-rsisii» 

flHHftt*. «^7 4°/ottoCiWS. COB 

«KBiJ«r#&fc«>, BBCT&HBX-T^SttT* 
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